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Description 

AZZLE PREVENTION DEVICE HAVING ELEC- 
TROMAGNETIC WAVE DETECTION FUNCTION 

Technical Field 



The present invention relates, in general, to a dazzle prevention device having an 
electromagnetic wave detection function and, more particularly, to an dazzle 
prevention device having an electromagnetic wave detection function, which detects 
an electromagnetic wave generated along with high illuminance light at the time of 
welding or cutting and protects the eyes of an operator from dazzle. 

Background Art 

Conventionally, in onler to control the transnittance of light generated from a 
welding or cutting torch, a dazzle prevention device, which is worn on the head of an 
operator and equipped with an optical detection means, has been used. 

FIG. 1 is a perspective view showing a protective mask 1 equipped with a conve 
ntional dazzle prevention device 2. 

As shown in FIG. 1, the protective mask 1 provided with the dazzle prevention 
device on the front of the protective mask 1 reduces the illurrinance of light, which is 
applied to the eyes of an operator, through a dazzle prevention plate 5, that is, a Liquid 
Crystal Display (LCD) included in the dazzle prevention device 2. 

In more detail, an optical detection means 4, such as a photodiode provided on the 
front of the dazzle prevention means 2 detects light generated from a welding or 
cutting torch, and a control circuit contained in the dazzle prevention device 2 
performs control so that the dazzle prevention plate 5 is darkened to reduce the il- 
luminance of light passing through the dazzle prevention plate, thus protecting the eyes 
of an operator. 

FIG. 2 is a view showing a user interface for allowing a user to adjust the shading, 
light detection sensitivity and delay of the conventional dazzle prevention device 2. 

Referring to FIG. 2, the user interface of the conventional dazzle prevention device 
2 includes a shade adjusting means 6, a light detection sensitivity adjusting means 7, 
and a delay adjusting means 8. 

The shade adjusting means 6 functions to adjust the shade number of the dazzle 
prevention plate 5. The shade number indicates the degree of darkness of the dazzle 
prevention plate 5. When the shade number is adjusted using the shade adjusting 
means 6, the transnissivity of the dazzle prevention plate 5 is adjusted. 
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The light detection sensitivity adjusting means 7 functions to adjust the light 

detection sensitivity of the dazzle prevention device 2. The light detection sensitivity is 

a numerical value that indicates the degree to which the control circuit responds to the 
output signal of the light sensor means 4. As the light detection sensitivity increases, 
the control circuit can respond better to the signal under low luminance. 

The delay adjusting means 8 functions to adjust the delay of the dazzle prevention 
device 2. In the case where a delay number is low, the control circuit of the dazzle 
prevention device 2 switches the dazzle prevention plate 5 from a dark state to a light 
state when the light sensor means 4 detects the completion of welding work. In 
contrast, in the case where the delay number is high, a longer time is required for 
switching from a dark state to a light state. 
[11] Generally, in the dazzle prevention device-related field 5- 1 3 is used as the range of 

shade numbers, 0-10 is used as the range of light detection sensitivity numbers, and 
0-10 is used as the range of delay numbers. 
[12] The user interface of the conventional dazzle prevention device 2 further includes a 

power switch 9 for selectively turning on and off power, a battery 10 for supplying 
power, and a low voltage indicator 1 1 for indicating the low voltage state of the 
device. 

[13] fbwever, in the case where only the optical detection means is use4 erroneous 

operation has occurred frequently due to the difference between detected signals, 
which may occur according to the type of welding or welding machine, and coherent 
light. 

[14] That is, in the case where only the optical detection means is use4 the light 

detection sensitivity increases at the time of low current welding outdoor welding and 
thin plate welding in which case there occurs erroneous operation in that the dazzle 
prevention plate 5 does not lighten or lightens excessively slowly notwithstanding that 
the dazzle prevention plate 5 mist lighten in response to surrounding coherent light 

[15] In order to prevent the above-described erroneous operation, a dazzle prevention 

device additionally equipped with an electromagnetic wave detection means is 
disclosed. 

[16] The conventional dazzle prevention device equipped with the electromagnetic wave 

detection means can effectively control the light transirittance of the dazzle prevention 
plate using an electromagnetic wave detection method during outdoor work exposed to 
sunbeams, during low current welding in which the illuninance of welding light is not 
significantly higher than illuminance of an environment, or in an environment in which 
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it is difficult to identify welding light because the illuninance of the environment is 
high due to the use of a light having high directionality and high illuninance and, thus, 
light other than the welding light is detected at the time of detecting light. 

[17] H>wever, the conventional dazzle prevention device equipped with the elec- 

tromagnetic wave detection means is disadvantageous in that it is set to use the elec- 
tromagnetic wave detection method regardless of environmental conditions, so that in 
an environment where plenty of electromagnetic waves are generated the light 
transirittance of the dazzle prevention plate is unnecessarily lowered during work 
based on electromagnetic waves generated in the environment other than the welding 
or cutting torch of the operator, thus disturbing the precise operation of the operator. 

[18] Furthermore, in the conventional dazzle prevention device equipped with the elec- 

tromagnetic wave detection means, electromagnetic wave detection sensitivity is fixed 
so that electromagnetic waves, which are generated by sources other than the machine 
of the operator, such as an electromagnetic wave generated by the machine of some 
other operator, can be detected, thus resulting in erroneous operation. 

[19] Furthermore, the conventional dazzle prevention device equipped with the elec- 

tromagnetic wave detection means is disadvantageous in that although the operator 
mist precisely identify a welding or cutting area before starting work, an elec- 
tromagnetic wave is generated prior to light at the time of applying power to a welding 
or cutting machine or turning on a welding or cutting start switch because the optical 
detection means and the electromagnetic wave detection means are constructed to in- 
dependently operate, so that light transnittance is lowered based on a detected elec- 
tromagnetic wave even though light is not generated thus hindering the operator from 
performing work after identifying a precise welding or cutting area. 

Disclosure of Invention 
Technical Problem 

[20] Accordingly, the present invention has been made keeping in nind the above 

problems occurring in the prior art, and an object of the present invention is to provide 
an dazzle prevention device having an electromagnetic wave detection function, which 
allows only an optical detection means or both the optical detection means and an elec- 
tromagnetic wave detection means to be used according to environmental conditions, 
thus preventing the electromagnetic wave detection means from being used in the case 
where efficient control can be performed using only the optical detection means and 
the detection of an electromagnetic wave may cause erroneous operation. 
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Another object of the present invention is to provide an electromagnetic wave 
detection and dazzle prevention means, which detects only an electromagnetic wave, 
which is generated from the welding or cutting machine, using an electromagnetic 
wave sensor that is not affected iruch by the illuminance of an environment or the 
current of the welding machine and which is provided with an electromagnetic wave 
detection sensitivity adjustment means to prevent an electromagnetic wave generated 
from the environment from being detected. 

A further object of the present invention is to provide an electromagnetic wave 
detection and dazzle prevention means that sets priority to allow an electromagnetic 
wave to be detected after a certain level of light has been detected from the welding or 
cutting torch of an operator, thus preventing the light transrrittance of a dazzle 
prevention plate from being reduced before starting to detect light and allowing the 
operator to perform welding or cutting work after precisely identifying a welding or 
cutting area. 

Technical Solution 

In order to accomplish the above objects, the present invention provides an elec- 
tromagnetic wave detection and dazzle prevention device for protecting eyes of an 
operator from light generated from a welding or cutting torch, including an optical 
detection means for detecting light generated from the welding or cutting torch; an 
electromagnetic wave sensor means for detecting an electromagnetic wave generated 
from the welding or cutting torch; an electromagnetic wave detection means for 
comparing a signal, which is input through the electromagnetic wave sensor means and 
resonated with a variably set reference value when an electromagnetic wave detection 
means drive signal is applied; a control means for, as the optical detection means starts 
to detect light, applying the electromagnetic wave detection mean drive signal to the 
electromagnetic wave detection means and monitoring the variation of an elec- 
tromagnetic signal using the output of the electromagnetic wave detection means; and 
a light transmission control means for controlling the variation of light transrrittance of 
the dazzle prevention plate in response to an output signal from the control means. 

The device further includes a user interface that comprises a mode selection means 
capable of allowing the operator to select one from among a mode 1 using only the 
optical detection means and a mode 2 using both the optical detection means and the 
electromagnetic wave detection means, and display means capable of displaying a 
selected mode. 

The control means can apply the electromagnetic wave detection means drive signal 
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only when the node 2 is selected by the mode selection means. 

[26] The electromagnetic wave detection means includes a resonance unit for allowing 

the electromagnetic wave, which is input through the electromagnetic wave sensor 
means, to resonate; a filter unit for removing noise from the output of the resonance 
unit; a comparison unit for comparing the output of the filter unit with the variably set 
reference value when the electromagnetic wave detection means drive signal is 
applied; and a time constant unit for smoothing the output of the comparison unit. 

[27] The comparison unit includes a comparator, in which the electromagnetic wave 

detection means drive signal is input to the power terminal thereof; the output of the 
filter unit is input to the inverting input terminal thereof and a signal, into which the 
electromagnetic wave detection means drive signal is divided by a voltage divider 
including at least one variable resistor, is input to the non-inverting input terminal 
thereof. 

[28] The user interface further includes a digital adjustment means capable of varying a 

resistance value of the variable resistor. 
[29] The display means additionally displays an electromagnetic wave detection 

sensitivity number. 

Advantageous Effects 

[30] In accordance with the present invention, an electromagnetic wave detection and 

dazzle prevention device can determine the use of an electromagnetic wave detection 
means according to an environment, so that the electromagnetic wave detection means 
is not used when efficient control can be performed only by the optical detection 
means and the detection of an electromagnetic wave may cause erroneous operation, 
and the electromagnetic wave detection means can be additionally used according to 
the selection of the operator when efficient control cannot be performed only by the 
optical detection means, thus efficiently operating the dazzle prevention plate 

according to environmental conditions. 

[31] Furthermore, in accordance with the present invention, the electromagnetic 

detection sensitivity can be adjusted at the time of using the electromagnetic detection 
means, so that the detection of an electromagnetic wave generated in the environment 
of the operator can be irininizecl thus preventing erroneous operation, such as an un- 
necessary reduction in light transmittance during work, and allowing the operator to 
perform precise operation. 

[32] Furthermore, the electromagnetic wave detection and dazzle prevention device can 

set priority so that an electromagnetic wave can be detected after light has been 
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detecte4 so that the light transrrittance of the dazzle prevention plate is reduced im- 
mediately after work has starte4 thus allowing the operator to perform work after 
precisely identifying a welding or cutting area. 
Brief Description of the Drawings 

[33] FIG. 1 is a perspective view showing a protective mask equipped with a con- 

ventional dazzle prevention device; 

[34] FIG. 2 is a view showing a user interface for allowing a user to adjust the shading 

light detection sensitivity and delay of the conventional dazzle prevention device; 

[35] FIG. 3 is a block diagram showing a dazzle prevention device having an elec- 

tromagnetic wave detection function according to the present invention; 

[36] FIG. 4 is a circuit diagram showing the electromagnetic wave detection means of 

the dazzle prevention device having an electromagnetic wave detection function 
according to the present invention; 

[37] FIG. 5 is a diagram showing an example of the user interface of the dazzle 

prevention device having an electromagnetic wave detection function according to the 
present invention; 

[38] FIGS. 6 to 9 are views showing the screens of modes 1 A, IB, 1C and 2 displayed 

on a display means; and 
[39] FIG. 10 is a flowchart showing the operation of the dazzle prevention device having 

an electromagnetic wave detection function according to the present invention at the 

time when the mode 2 is selected. 

Best Mode for Carrying Out the Invention 

[40] Reference should now be made to the drawings, in which the same reference 

numerals are used throughout the different drawings to designate the same or similar 
components. 

[41] With reference to the accompanying drawings, the construction and operation of the 

present invention are described in detail. 

[42] FIG. 3 is a block diagram showing an electromagnetic wave detection and dazzle 

prevention device according to the present invention. FIG. 4 is a circuit diagram 
showing the electromagnetic wave detection means 30 of the dazzle prevention device 
having an electromagnetic wave detection function according to the present invention. 

[43] As described in FIG. 3, the dazzle prevention device having an electromagnetic 

wave detection function according to the present invention includes an optical 
detection means 20, an electromagnetic wave detection means 30, a user interface 40, a 
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control means SO and a light transirission control means 60. 

[44] The optical detection means 20 functions to detect light generated from a welding 

or cutting torch, and includes a filter and an amplifier. The optical detection means 20 
detects the variation of light by comparing a signal from the optical detection means 4 
with an output from a solar cell 3. 

[45] The electromagnetic wave detection means 30 functions to detect an elec- 

tromagnetic wave generated from a welding or cutting torch. In the electromagnetic 
wave detection means 30, a signal, which is formed by an electromagnetic wave that is 
generated from the welding or cutting torch of the operator and input to the elec- 
tromagnetic wave detection means 30, is resonate4 filtered and then compared with a 
set value, so that an electromagnetic wave in a specific band is detected. 

[46] When an electromagnetic wave detection means drive signal 33 is applied the elec- 

tromagnetic wave detection means 30 compares the output of a filter unit 34 with a 
variably set reference value. Power, which is formed by a resistor voltage divider, 
including at least one variable resistor that allows its resistance value to be varied by a 
variable volume, contact switch or digital adjustment means, is input to the non- 
inversion input terminal of a comparison unit 36, so that the reference value can be 
variably set. 

[47] FIG. 5 is a diagram showing an example of the user interface 40 of the dazzle 

prevention device having an electromagnetic wave detection function according to the 
present invention. 

[48] The user interface 40 functions to perform mode selection, node indication, and the 

adjustment of shade, light detection sensitivity, delay and electromagnetic wave 
detection sensitivity. 

[49] Referring to PIG. 5, the user interface 40 includes a node selection means 42, a 

display means 44 and a digital adjustment means 46. 
[50] The mode selection means 42 allows a user to select one from among a mode 1 

using only the optical detection means 20 and a mode 2 using both the optical 

detection means 20 and the electromagnetic wave mode 30. 
[51] The display means 44 displays the mode selected by the user, a shade number, a 

light detection sensitivity number, a delay number and an electromagnetic detection 

sensitivity number on its LCD. In addition, the display means 44 displays a low 

voltage indication in the form of character and shape. 
[52] The digital adjustment means 46 functions to allow the user to adjust a shade 

number, a light detection sensitivity number, a delay number and an electromagnetic 
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wave detection sensitivity number. 

In detail, the digital adjustment means 46 is composed of a shade number 
adjustment button unit 461 capable of adjusting a shade number, a sensiti vity number 
adjustment button unit 462 capable of adjusting light detection sensitivity and elec- 
tromagnetic detection sensitivity, and a delay number adjustment button 463 capable 
of adjusting a delay number. 

The button units 461 to 463 are each composed of a number increasing button and a 
number decreasing button. The two buttons are spaced apart from each other to 
increase the convenience of manipulation. 

The sensitivity number adjustment button unit 462 is capable of adjusting a light 
detection sensitivity number in the mode 1, and is capable of adjusting an elec- 
tromagnetic wave sensitivity number in the node 2. 

Meanwhile, the mode 1 using only the optical detection means 20 is divided into a 
mode 1 A, a mode IB and a mode 1C according to the type of welding work. 

FIGS. 6 to 9 are views showing the screens of the modes 1 A, IB, 1C and 2 
displayed on the display means 44. 

Referring to PIG. 6, the mode 1 A is a mode using a welding machine. When the 
user selects the mode 1 A using the mode selection means 42, WELD is displayed on 
the display means 44. In the case of the mode 1 A, the range of shade numbers that can 
be varied by the shade number adjustment button unit 461 is set to 9-1 3, the range of 
light detection sensitivity numbers that can be varied by the sensitivity number 
adjustment button unit 462 is set to 0-10, and the range of delay numbers that can be 
varied by the delay number adjustment button 463 is set to 0-10. 

Referring to FIG. 7, the mode IB is a mode using a cutting torch. When the user 
selects the mode IB using the mode selection means 42, CUTTING is displayed on the 
display means 44. In the case of the mode IB, the range of shade numbers that can be 
varied by the shade number adjustment button unit 461 is set to 5-8, the range of light 
detection sensitivity numbers that can be varied by the sensitivity number adjustment 
button unit 462 is set to 0-10, and the range of delay numbers that can be varied by the 
delay number adjustment button 463 is set to 0-10. 

Referring to FIG. 8, the mode 1C is a mode using a grinder. When the user selects 
the mode 1C using the mode selection means 42, GRIND is displayed under cutting on 
the display means 44 and a guide message Protective eye wear, that is, a guide 
message instructing the user on the wearing of protective glasses, is input to a location 
beside GRIND. In the case of the mode 1C, the shade number of the dazzle prevention 
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plate 5 is fixed to 4 regardless of a signal output from the optical detection means 20. 

[61] Referring to FIG. 9, when the user selects the mode 2, X mode is displayed under 

GRIND and guide messages Outdoor welding Low current welding and Elec- 
tromagnetic wave detector are displayed below X mode. That is, a guide message in- 
structing the user on the switching to and use of the mode 2 at the time of outdoor 
welding low current welding and electromagnetic wave detection is output. 

[62] In the case of the mode 2, the range of shade numbers that can be varied by the 

shade number adjustment button unit 461 is set to 9-13, the range of light detection 
sensitivity numbers that can be varied by the sensitivity number adjustment button unit 
462 is set to 0-10, and the range of delay numbers that can be varied by the delay 
number adjustment button 463 is set to 0-10. 

[63] That is, when the mode 2 is selected the light detection sensitivity cannot be 

adjusted by the digital adjustment means 46, but only the electromagnetic wave 
sensitivity can be adjusted by the digital adjustment means 46. 

[64] The mode is changed from the mode 1 A through the mode IB and the mode 1C to 

the mode 2 whenever the mode selection means 42 is pressed. 

[65] The control means 50 is preferably a nicrocomputer or a control circuit including a 

microcomputer. When the mode 1 (one of the mode 1 A to the mode 1C) is selected by 
the mode selection means 42, the electromagnetic wave detection means drive signal 
33 is not applied and the light transnittance of the dazzle prevention plate can be 
controlled through light detection. 

[66] When the mode 2 is selected by the mode selection means 42, the optical detection 

means 20 starts to detect light and the output of the optical detection means 20 is input 
to the control means 50, the control means 50 applies the electromagnetic wave 
detection means drive signal 33 to the electromagnetic wave detection means 30 and 
deterrrines priority to start to detect an input electromagnetic wave through the elec- 
tromagnetic wave detection means 31. Additionally, the control means 50 monitors the 
variation of light input from the optical detection means 20 and the variation of an 
electromagnetic wave input from the electromagnetic wave detection means 30, and 
stops the operation of the device until the occurrence of the variation if the variation 
does not occur. 

[67] The light transnlssion control means 60 operates when power applied from the 

solar cell 3 exceeds a certain set value, and controls the light transnittance of the 
dazzle prevention plate 5 in response to the output signal of the control means 50. 

[68] Referring to FIG. 4, a preferred embodiment of the electromagnetic wave detection 
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means 30 of the dazzle prevention means according to the present invention is 
described below. 

[69] As shown in FIG. 4, the electromagnetic wave detection means 30 includes a 

resonance unit 32, a filter unit 34, a comparison unit 36 and a time constant unit 3&. 

[70] The resonance unit 32 includes an NPN type transistor Ql which is switched by an 

electromagnetic wave applied to a base through the coil LI of the electromagnetic 
wave sensor means 3 1 and in which power Vcc is applied to a collector through a 
resistor Rl . Meanwhile, when an electromagnetic wave is detected through the coil LI, 
the emitter-base voltage of the transistor Ql of the resonance unit 32 is made to 
resonate with the electromagnetic wave signal by the electromagnetic wave signal 
applied to the base, so that the transistor Ql operates, thus generating a corresponding 
output through the collector. 

[71] The filter unit 34 is composed of condensers CI, C2 and C4 connected in series to 

the output of the collector of the transistor Ql, a resistor R2 connected to a ground 
between the condensers C2 and C4, resistors K3 and R4 connected in series to an end 
of the condenser C2 and an end of the condenser C4, and a condenser C3 connected to 
a ground between the resistors R3 and R4. Through the filter unit 34, noise is reiroved 
from an input signal. 

[72] The comparison unit 36 includes a comparator 37, in which the electromagnetic 

wave detection drive signal 33 is input to the power terminal thereof the output of the 
filter unit 34 is input to the inverting input terminal (-) thereof and a signal, into which 
the electromagnetic wave detection means drive signal 33 is divided by a voltage 
divider 35 including at least one variable resistor, is input to the non-inverting input 
terminal (+) thereof. 

[73] Snce the electromagnetic wave detection means drive signal 33 is input to the 

power terminal of a comparator 37, the comparator 37 operates only when the elec- 
tromagnetic detection signal 33 is input from the control means 50. 

[74] The output of the comparator 37 is fed back to the non-inverting input tenrinal (+) 

through the resistor R9, the comparator 37 compares a reference value set by a resistor 
voltage divider 35 and a signal input to the inverting input terminal (-). 

[75] The resistor voltage divider 35 is composed of two resistors R6 and R7. The elec- 

tromagnetic wave detection means drive signal 33, which is applied on resistor R7, is 
divided at the ratio determined according to a voltage division rule, and a reference 
value, which is compared with the electromagnetic wave signal passed through the 
resonance unit 32 and the filter unit 34, is set for the contact between the two resistors 



WO 2005/092263 1 1 PCT/KR2005/000005 



R6 and R7. 

[76] At least one of the two resistors R6 and R7, which constitute the resistor voltage 

divider 35, is a variable resistor. The voltage input to the non-inverting input terninal 
(+) can be variably determined by adjusting the variable resistor an<t thus, the 
reference value of the comparison unit 36 can be variably set, so that the operator can 
adjust the electromagnetic detection sensitivity. In this case, the magnitude of variable 
resistance is adjusted by the digital adjustment means 46. Besides the digital 
adjustment means 46, a variable volume or contact switch may be employed. 

[77] The time constant unit 38 is constructed so that the power Vcc is grounded through 

a resistor R8 and a condenser C5. The output of the comparison unit 36 is connected 
between the resistor R8 and the condenser C5, thus smoothing an output signal OUT. 

[78] The operation and effects of the dazzle prevention device having an elec- 

tromagnetic wave detection function are described below. 

[79] When the operator selects the mode 1 using the mode selection means 42, the elec- 

tromagnetic wave detection drive signal 33 is not applied from the control means 50, 
so that the light transirittance of the dazzle prevention plate 5 can be controlled only 
through light detection. 

[80] The operation and effects of the dazzle prevention device having an elec- 

tromagnetic wave detection function according to the present invention at the time 
when the mode 2 is selected is described with reference to FIG. 10. 

[81] FIG. 10 is a flowchart showing the operation of the dazzle prevention device having 

an electromagnetic wave detection function according to the present invention at the 
time when the mode 2 is selected. 

[82] Referring to FIG. 10, the variation of light generated by a welding or cutting torch 

is detected by the optical detection means 20 at step SI. When a detection signal is 
input to the control means 50 at step S2, the electromagnetic wave detection means 
drive signal 33 is applied from the control means 50 to the electromagnetic wave 
detection means 30 at step S3, and the electromagnetic wave detection means 30 
compares an electromagnetic wave signal input from the electromagnetic wave sensor 
means 31 with the set reference value at steps S10 to S40. 

[83] That is, the variation of the electromagnetic wave generated by the welding or 

cutting torch is applied to the coil LI of the electromagnetic detection means 31 and 
detected at step S10. The impedance of the electromagnetic wave sensor means 31 is 
preferably designed so that an effective electromagnetic wave, which is desired to be 
detected in a welding environment, falls within a range of 2 KHz to 400 KHz. 



WO 2005/092263 



12 



PCT/KR2005/000005 



The transistor Ql of the resonance unit 32, in which an electromagnetic wave 
varying as described above is applied to the base, is repeatedly and alternately turned 
on and off according to the electric potential of base, so that the effective signal of an 
electromagnetic wave is output from the collector, to which power Vcc is applied 
through the resistor Rl, by the resonance of the transistor Ql at step S20. 

The effective signal of the electromagnetic wave output by the resonance as 
described above becomes free from noise while passing through the filter unit 34 
including the resistors Rl, R3 and R4 and the condensers CI , C2, C3 and C4, finally, a 
signal having only an alternating component is output as an effective signal at step 
SO. 

The signal, the noise of which is removed by the filter unit 34, is input to the 
inverting input terminal (-) of the comparator 37 that constitutes a part of the 
comparison unit 36. 

In that case, the electromagnetic wave detection means drive signal 33, which is 
divided by the resistors R7 and R6 of the resistor voltage divider, is input to the non- 
inverting input terminal (+) of the comparator 37, and becomes a reference value that 
will be compared with a signal input from the filter unit 34. 

Thereafter, the comparator 37 compares the signal output through the filter unit 34 
with the reference value input to the non-inverting input terrrinal(+)\ and outputs a 
comparison signal at step S40. The comparator 37 has hysteresis characteristics due to 
a resistor R9 connected to the output and input of the comparator 37. Accordingly, the 
output voltage of the comparator 37 increases the electric potential of the non-inverting 
input terminal (+) through the resistor R9, so that operation insensitive to the noise 
signal input to the inverting input terminal (-) is performed. 

The output signal OUT is smoothed by an integration circuit that is constituted by 
the resistor R8 and the condenser C5 of the time constant unit 3& at step S50. 

The signal smoothed as described above is input to the control unit 50, and is 
calculated by the nicrocomputer or control circuit including a microcomputer to detect 
so that the amplitude of an electromagnetic wave can be detected at step S60. 

In accordance with the result of the calculation at step S60, the control means 50 
detects an electromagnetic wave, which is generated from the welding or cutting torch, 
to change the light transmttance of the dazzle prevention plate 5, so that operation is 
performed so that the electromagnetic wave as well as the light, which are generated in 
the welding environment, are detected and controlle4 thus protecting the eyes of the 
operator at step S70. 
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[92] Although the preferred embodiment of the present invention has been disclosed for 

illustrative purposes, those skilled in the art will appreciate that various modifications, 
additions and substitutions are possible, without departing from the scope and spirit of 
the invention as disclosed in the accompanying claims. 



